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m^m^m^x^m^^tc^-^m^x^^^. 

T @ -fb bfc 3 A-fctft £ 5 It** 1 fcfeitf>m*iaiS. 
[11*158 ] |WE/<*— ^»J*ffl*W*i: L"C¥W«tt 

-'sM&mwPct vxmmmmz'SAstmmw 

as@flSLfc«ft*&tfi;l3Sf**l lc|E«W«^Ial^ 
[IS** 9 ] tWB/<*— i'JMUMW'* L-CBfJtOTC 

* £3 K— tr V ^ $ A/t? V » 5 Sft»# 

X.5W* 1 ! 1 icfS«com^lH]&. 

* i KiaR<0«*iai&. 

[11**1 2 ] ttB«aB**r4bm-*-*ia-ctt. 

_>-^ffltt^03ltt/S£il±»c*PJK4 U** Lit****. 

iE©a«fcWiE/^ - ^»j*ffl*mo»^ «t 5 «v nag 



(2) 

[fif**13] HlIIE«li^^ | ltttl1"5Xg-C*»±, tttt 

ft** 1 1 CE*©*«ia!S©itiS*jSfe. 
xo [ff**14] SWB«E»flc*etmi-5tl»^ MB**' 

[|f**l 5] |IHB*»*Srefcaii"5W^.'tW2'' < ^.;-: 

[st *js i6] /<*->'»j*mfc**Bfc*r#rti"* 

HtflE/^-^^ffil-^ttW^nttli-t-SXSt, 

[li**i7] umEfStt^Sr^^^-^^ffii^^* 
^ _ i/M&ft#ft<D&&SJ>±.<DWM&M tlx bu!E$$a 

30 1 6 

[«**18] fm$*^£^-^&®A>fel&i 

[!»**19] IWB/^-vWJMWW*. 
^i^ti»l&Ji-e*)5!»**l 17SM»**1 

[flt**2 0] WiaiMW4l»«r'^A/««0B*«rll:ia 
40 L-Clft*fll«:?&au SK«IW!IS:«A/T»l6li-5J:5 

^i-5rtfc«t?>3V^Vf-S:^-t-5»*iSl 
tf*iS l 8 HE*o«»iai&©Kjt*i6. 
[»*5C2 1 ] .IWE»«14#n***A/««ttb#*r»« 

[If** 2 2 ] «WB*MI«**m«:«A/««t»f«:«t 
E*mtttt-»Sr^A/«Stttb«£S:<!taiU-C*«ttKS:^ia 
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(3) 

3 

i 8 tia*©m»niis©«3t*& 
sfewiaittftflcfc k-*v^s 5c* tat 

0«k9 5gb-CiNMc|llK*?-S:^J5!li-*lt3feHl l 

tf«ttR*1-5 ;il:<tt), -v-MUll ^Tffi 

175S»#JJCl 8 (cGftOMiaiKOS 

HI** 2 6 ] /<*->^j*JB*m&*^;£«El!i*fc 

'OfMSHlMHHaHfeaboT, 

'it-f J"* y hSOEflk^ jrKk. 

%*wm-z>m\&im.k. \< 

B-ft: S * 5 d k K "± "5 KS ZM-zim fcfltofc $ 
[0 0 0 1 ] 

[0 0 0 2] 

JBi-5 Ktt y y ^ 7 7 -fe*js*s{6ffi £*vC# fc 0 i © 
!)y;/7 7^-Sl±, ->!i 3 V? ^ ^-t {">-•" v 5 * htn? 

^9 7-r-jfeSrffl^fc«*IUK©aaiftfctt^*«jS.. so 



4 

[000 3] 

HLTia8&©fWBfi«:fT5#» *KfclU!6Sfi«rtttf 3# 

i •5ia^-ei4S«^^T— ^ LX k(omm<0;<y- -SX 
fo-otzfrfrm 9 \z < v ^ t v ^ 5 RJB^ *> o fc. ±ISPp^ffl 

[0 0 0 4] 

-r5^<b-C'fe5„ *^g^c75^2cD^ffltt, 

i^fc^jfe-eiaa^SrjeriEi-s - 1 f- «t 9^>*#a^ 
m%®&<ommjffe&m:mi-z~kxhz 0 *&m<o* 
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5 

[000 5] JbfBJR 1 »3iyaS:«?9ti-5l8Wtt, 
flWf^(!3BIMWWi'->'iWIKWI ©ft 
[0 0 0 6] ri-esn»#S:f+*s*5*«fet b-cri* 

tf, jHiftfM|-C/'<4 r —>:»J*S«>tt*o*]ffKtt*© 

9§fclS#£r4h£ii£-lt ; 5 f y h*"5C"CfcoT t, 

^©PPJPJCJ; 5 ft»lc««iS384i-5 r. t K «fc 9 sfc»!# 

[0 0 0 7] ^Kfi$e>{c^^— l/teasst**— * 
iro*3»tt4:i«»S*:«>OlRfiH4Ji*r*e»Kill*.5. 4 

fete**. 5. rrr-^fq^ili, SIE»#JcSH-5ffi» 
[0 0 0 8] ±IS*2 0«HSr»«:i-5«Wtt. 



(4) 

*«ttttlsFS:'&A'««*i*!J s *fe«BI*l*^Tf»Sl LXB 
fcUtWfifflti:, tc«t9 a^Vf-Srflf^i-Sm^fHlBS 

^ £SfcSMMV<* - >B&S KilMK K W# L T ©ft U fc 

■*m t b-c^mtt^-^ A/«ae»ff*s e-ft L7t^ 

[000 9] ±E^3©«jHfc#*1-S*9i»4. SlfcC 

[0 0 1 0] .±ffi*4©IIW$rtfft1-33eWH\ 
V^ffitc^f5J^S:^-t-5^lllK©S85t^Jcio 

[0011] Mitf. ±IESfE«lfl£Srata-r5XS-ett, 

fttsist, $:fix5o «e»#4retai-5W 

■ ■ ©JBfpttJiSr^fiRi-iXaSrfllxa. fc:*ft#: Sr St 
fp-ffiJSSr^l-SXgSr^xS. 

[0012] ihl:<*^W(4s v^stcs^isi 

40 JS«r^'f- ; 5l|^[alKroM5t*felc:fc-V>T, /^-^ 
j*ffilcS5#tt*W*r«tttii"5xai:, vjftftffilc 

ttlt^: <t 9 {fit *ffl« ^7JP T^ft? L fc Mitt 5 X 
■fit, «rflt*.T^TtJ:v^ $'bfcS5»ttWWwf^*U 

so [ooi3] ■e±&'<fi-*mfimWftt±* 
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(5) 

7 

wish mmmm. mm^un^tammmm^o 
loo 1 4) ±m%5(owkMZM®:i-z>ftwi±. tm& 

-r s s t u: x y aa»«r»fi!ii-5 «»iatto*Jt*j5fe-e 

[0 0 15] ±E!B6oilW*««fci-S*Wf±,' 

' i-5**iii!S©«3fi*ife-e*>s. '-' 

[0 0 16] ±KS»7©l|jH*r#ft^-S«Wr±; 

^y Ki:/-«^-^»iaiBt©ffi*f'tt«*r*3E^rtB»c«riS 
£ *t 5 mbW* t« /< * - vfl&fcffi Jb©«MM* * Bfl: S 

•hSCJEflk^y K*»&oaaft*oetffl. «fc 5 IB 

St, £#;L<5. ^LTWgfli, BttWffK:J:9W 

[0017] 

mwvnmmm] sit, *»KSrSBfrfa*:*©* 

Ao^ffit, HiiSr#JiRU-ClftM.i-«. «T©#*« 
1^1— © §B $t Sr jjH-fc © i "t" -5 = 

mmnm 1 ) &&w<omM&m> 1 1±. -r ^ V s * * h 



it^S(i> -T^^x y h soft's y K 2 1 ~ 2 n ( n 
ttffiK<oa«afc) , ^^3-l~3"n,.'WMM»4*Jj: 

£ 1 ©/<#-V#j«iE 1 0 0 }cafcS!j#©f£i& 1 0 
SfrSr tic J: (5, BffJEtfV^-v (H^ESS) 102 

[0018] -i <J= y hsSfEfi^y K21~2nli 
.-tivP*i|HI-©«5&Sr*it»- -f y httiz «t 0 

«E»flc*etta^rtetc****i/-ci/^H:+^-e*)«. 02 

9 tt-f vy y hSCEft^y K©-*J*««:R9§i"<& 
frM&Umx$>Z 0 EI 2 9(c^-f i 5te, 41/9 *?^y 

NsSiE®^ y K 2 x ( x it 1 ~ n ©V^i*tu*>) ft, / X 
/V2 1 lWRtt&ixfcyXA'^V— h2 l OtJiyJfift 
«2 3 OOfgltfetU7tJE^^S«2 2 0*. g*2 5 0 

m^-y K 2 x ©^SMMSitW:. El 3 0 ©#4SIEI— £BI£rE 
HKi^-f £ 5 fc, jE;ft«&2 2 0£yX/K7"V-h 2 
1 0i:igfttE2 3 0T?i**ii^«5tSr«*.5. /X/u 
/U- h 2 1 Of*. JE^3^S«2 2 0 t ftfc 9 *V 
fct^f-^r^ t'^-Y 2 2 1 r t i ^Stefif- 

7X/P2 1 1 *SM$^-CV^.flE*li«2 2 0IC 

t), &*&mti&b isxmm*!m^*w j r>( 2 2 1*5 

*«»»te>^-Ci^. *v ¥7- j 2 2 lMtififfi (Pi 
ft). 2 2 2-C^(t**fCV^5. ^t^f^2 2 1litt 
^P224Sr^ LT#iiCDi*£?&-e&5 y f 5 -/^ 2 2 31: 
j&9So-0><5. Ss«J®2 3 0tt, M*.tf«HMbBI<*K:J:- 
•5«^^tu5„ Jgf&tE2 3 0l:(W^^y^D2 3 1 
3 xfl»£>ffi£<Z>iiSrtfcl x&MW 
*te«/jt**t"CV»*. Sibtg2 3 0±CDdr-1rt'7M 2 2 
Hcffi^-f-^Stwtt, ffimfle*^2 4 0as#J5S£;h/C 
111^2 4 011 PZT*^WjEfl;14-fe7 
? yy-^Wii&SiSrig^fete.fcirF^ffi (H**-f) 
T^A/fc*«3t^<ix.5o BE***^ 2 4 0 tt, Mff@!g 

[0019] t£*S±K4 V h^fE^y Kttffi 

[0 0 2 0] c?>-^ 3 1 ~ 3 n li^t!j#: 1 l~lnH 

iv«T,jfr*u ^r^iiLT^nmcosgio^i i~ 

lnH^-^s y hSCSB^ y K 2 1 ~ 2 n bJ 

&mmBffiX'itmzm.ih&^ti$mK Bfls*^* 

ciSSt.^ Sr Sl^W ± t- L "C SEE&tt Sr 4- x fc t> O 
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^y K*>fei«taW«*«E»ttSrfi-r5 J: 5 WWRtf-WB 
■^•r<-t-5fcfe, jfflbtti 1 #IMWt*f«-*rar*, MS) 

» 1 2 #!#«tt*m*fttr t© t -T5o 

[0 0 2 1] KifrWMtt, *-*4 1 % W4 2*5 
.J:tfla*L*l*aM^itfc«*"C^S. y"4 1ttfg 
IMS^SxKJES; DX-Y^y^y hiSfES^-s/ K2 x£ 

jtEfl^y K2 x SrYWdffi (El 1 ©AtT*#|fO) fc* 
afe-BTI6K:*j**ixXV^5. ftfc, IBftttfl! 4 ttS« 1 K 
*H" M^^sy haSIBS^y K2 x Ofi:BSrti*f"6t) 

_hlElfMt©tefc» *K 1 >9 S** ? hSaa»^y K 
y K2 xXSi trot-feo-ctJ: 

W 

[0 0 2 2] MtPBIlS 5 f±, Migny^a-^gl-C 
fctJS^U/iV^CPU, **'y, >cy^-7i-^@!S 

r. 1 J: •> atts»fc*3sw©m«ia^o»a*fe** 

©86*1 0 £efcffl£-t£5^f-tt^ ^ v 5 ^ y 
^y K2 1 — 2 n©V^i**T/d»Ketaj«^S h 1 ~S h n 
fcfltf&U S!£^y K«r#»S*5i:*fctt*-*4 1 
* tt 4 2 (^JRHMS-S- x * ft tt S y Sr^"5Iffi^*fi8 

[0 0 2 3] ft*S-f V* v 5 * y hSES^S' K 2 x 

3 k H $ e> k Bft&tflt 6 * -c ^ t t j: v \ a-fk 

3S«-6H:S!l»ia!S5*»fc«*&Six5iW»fl**SptJ:*ti£ 

>-^ffii o o(c^-r^ t^-srfigtct^^tiT^ 

J: 5An» <WMMt©!fc*fc J: 

I, fttf 1 0©'<* — VffiMfcffil 0 0^©f«©gll; 

[0 0 2 4] (flUB) ±iam*ll]!S»JltSE*©«J*l-*J 

Htff-g-Sx^TtttSySrtiJ^-rS,, *-?4l4tl4 4 
2 tt d ©HtMI* S x * fctt S y LT-f V? 

y>«JMk~y K2 x iSSlO^#-^MSl 0 0 
i CDtgfcH&BSr^JE U ^y K2 x*'<#->'Ws&ffl$. 

^tK ■ *£f*tt;6>£fctt^mte^©m^#J ! t$ 



iHzfcCXMWlftl 1~1 n©vW*Wi»S:«?J£U -t© 
gffiflcSrettti$-e:5fcfc©thaift-^S h x SrW^-f5o 
#8ftfS# 1 1 ~ 1 n tt**j£1 _ 3-l' y b^IE^ 

y K2 x'©*t^f-f 2 2 1 fcSfcALTVS. ettWf-g- 
S h' x^W^^tvfc^ S?* s/ h«B»^y K 2 x X* 
tt-t©ffi®#*?-2 4 0#-?:©-hlE|Sm@i:Tg|S§fci£© 

io X/i^yt 2 1 1 a»&«E»#©«* 1 O&'tt-^tt&M 1 

0 otci^jtt-cqtai^ti/S. stRfl^etmsfrufc**^ 

' -f 2 2 l {cttatmtcio-cMofcgEib^^fTttc^ vy 
[00 2 5] CBScfrifc) m 2 4 icS^i v 

fCfc^-C (a) ttESS^Wt'^-C^^fLfcSi^tim 
»rSia Sr ( ^ ( b ) tt¥ffiH 5: 

IfiW^kxS (0 2) : *i" W >^ y hiCfEffl: 
---y K2 1 SrEI2 (a) K^-fJ: 5 
20 <mmz&Wi $ -Br, S y K 2 1 b ^ - I'B&tt® 

1 LT«»**fl4&-£tf«Ett# 1 l Sretffl$*3o f&ft 
ttW^t LTtt. S i O 2 1 2 O 3 , fIfrt-fcS 
SrTi0 3 > BaTi0 3 , Pb (Zr, Ti) O3 
^dS#xfctu^ 0 gliLtttPGMEA, isfiu^* 

v\ ^fc*fe^:ttW^Sr-^tf»icSi* 1 1 t # y 

so v\ r ©^-icttipf»^k*sf£;^ ^i- ± o xmmm* 

#-V»fifeffil 0 0l-*#i-5o *#Lfc»fcftfrl ltt 
g+^mgSotJrttS. AyK2 1tH2 (b) © 
£ 5 Ltlftft 1 1 Lt/^~ 

fcjBo.-cetm-rtutt, g^tctt^©^^^-^ 
^ 0 av^v-y-wsitt^tiRisffiwsa. ra^*5<tt/^ 

40 (ctt-£.@^t:bfcJ^±(c$ e>KI^-©»fit!!#£ | £fcai-® 

[0 0 2 6] aHttflsiS*&ISH4«-WS:-&tf»*^f4» B-ft 
$ $ nTtJK* 5 ^ j5c« t * o T v vie < X t W 

V\ fc^c L-WSr^H^-r^fc^i-AB^Stri-S 3ttt 
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[0027] ^Mffitnt vxmm.'mnn 

[0 0 2 8] ^mi^?f^X@ (0 3*5* 0*04) : *fe 

itsi i o i ajg-fl: bfc e?^ y hsjom^ v k 

2 1 $-0 3 (a) *Jit5E14 (a) (C^-Ti 5 ld3J«JBS 
(b) ©$cEpcD«fc 5 t^s/ K2 2£»/&»LTa'* — ^0 

Ru02, I r02> Os02, M0O2, ReQ2. 
WO 2> YBa2Cu307_ x> Pt, A u , Ag, 
In, I n-Gak, Ga\ «J 

/u- 2— r =:^yy BMA^i^ttns. aim 

■tt**-»*r$tr«»flci 2 t LTf±, In-Ga, In, 

5 «fc 5 teT&jdM-tbtfS = ^ v*©**Sr 
SitftKlfelWHH 0 KOiS^SIKl 0 2©*j-n!nE<D 

[0 0 2 9] ftv^-csfao«««jW4«r#5fc*t*« 

5 (a) (b) l^i-i 5 ic, -fy^-^x^ hs^fEfi^ 
v K2 2d»e»ti:Ul*n5«fEftflEl 2 b K»±*«|t«f 

it t ti/^ - ^mmm # mwi^-r *m&wfcfit -c * 4 



(7) 

12 

-v^j&cS i 9 Wt^-T 5 r t J: o T 

[0 0 3 0] H7^5H9»c*-rJ:5 4XS-CSI 

■ li5r«LTt)J:v\ £©#8reM:, 4fB7 (a) 
(b).fc«iM:5K:-i*>'*S**s' hSCIMt^j/ K2 3*» 

<»^*rf6>H4i ^):v^-ell8 (a) (b) ^-f-J:5lc 

1, M^tf^JR«&*Sr»*-r5. #^T-IH9 (a) 
(b) fc^i-«t5tc/N'^-v^Bl 0 0d»£>^;tt£r 

.3 1 *s^»$tbTSS3. 0 6-etttWUfcJ:5i- 

[0 0 3 1] ifcitlgiS/^-^Il OOt&m 

t>«tir\ ^Jx^Hl 0lw^-f-±5(Cs -f^v'aj'hS 
Bft^-y K2 4d>t>ftA&i 2K*tUTa*ittoWV^«E 

■ |gi0 4 MlnffiK l o 4 ttSES)^ I2i* 
«tt^J:v^©-c, HI l l K^-fct 5 ttKftttKl o 4± 
KlflEUflE 1 2 SrSttil-t-^ff 1 2 ^!RfP-i£R 1 0 4 
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y hStflMk^y K2 SfrbUWifcl 2 \Zftl,X%ffiufe<D 

iRIdttfflll 0 5r±«0Bl*l 2*rttlS<0-e» HI13(C^ 
-TJ: 5 lc/<*— v»j^*fc»oTSBMM 2 Sr&fcm-r 

<D{tilTiffiJi t U'-C*ra&**J*HittfiR*ttWft. SiO 
2, Al 2 03> T i 0 2*£©**tt*JJ:tflft«W4«: 

JBStrSStt 5 ISttlMMt-t ©te©fflHc:»B LT t J: V\ 
[0 0 3 2] ±f2©ltiaiCj; i?m^ilHl?St LtaVf 

vim 2 i ^<^-y«n oofcf^tsrt^ 
suTt>-5^a-fci4. mnmi o 2£*< uT*tftm® 

©ffiiff £j£ff fc 9 IMHK 1 0 1 ±-^>£ttJ8S 1 0 2 ©5£« 
[00 3 3] ±iBLfc <fc 5 K*jtiw£t'i fcJ:*uf. -f 

[0 0 3 4] <MWm 2 ) *38W©0I*081* 2 fi, ± 
[00 3 5] (SJi&frfe) HI 1 4 75M0 1 6 Kg 

*Biic*iv^-c (a) n®&m*<D*&fox*y}«rLiiz£m 

ISWfBBBISrS«U» (b) li^®0£:^-ro 
I0 0 3 6]i«l»l«ia (B14) : 

y b&3£M~~ y K 2 2 &EI 1 4 ( a ) {c^-fJ: 5 C 

8fcffl$it3.„ afctNfcl 2^oi/>-Cli±S5H^lSl iPI 

*<< 1 0 2 «r?Kfifci-5. EI 1 4 

(b) ©^W©<fc ?K~s/ K2 2£I&a»LTSftKl#l 2 
£p±ti3-r^t^ ^-^^©T^SirftS^SJRl 0 2 

[0 0 3 7] feJHKJKl&Xa (015) : ^1^^ 



/4 

Ir'JzLy V&XiS*r>y?2 1*131 5 (a) m^-f-J: 5 
fcTWBfc«o-ClHttS*» 'ailE^y K2 ia»e>^*- 

*5. 5f£»*l 1 ico^-C(i±ISHiE^fig2 i(?)^-Cfc 
s/^y K2 lSrEll 5 (b) ©=fc 5 KS&*»LTSlt»)# 
1 l£Tm@Tfc53imJSIl 0 2fr«5^-V»/Wi 
.^fcntm-fSo {fiffttill o l©^Stt?$^M3:£^=:''7 ^ i''-^^ 
©gS;£iSftbft3;& s ^Pfl©®^&©/G:& 1 b&3o -© 

»o m-t-5o *fc»6»Kl 0 1 SrilWftt-Mtixli 
= >"f^<omM i k±.\f S - i #t?t 5. SfSSirffcl l© 

[0 0 3 8] WW^IS (B18) : ' ftttlJE 1 0 

16 (a) t*-TJ:5KlftllW±-e»tt**, m&^i, 
K2 2i»fe*«tttt»«r^tf*«lflci 2 Sreta^-frT^. 
Sil0 2t$btiit5. B16 (b) co^PPWJ; 
5fc~yK2 2&»a»LT«MM*l 2«rttfflLTBfc£ 
-Br, rs^^O±m«i*S*«Sll 0 2SrMt 
20 5„ SfEftflci 2fcJ:U 5 ^©B4k&8fco<^T»i±fB^i6 

mmitm&xhz. 

[0 0 3 9] ±IS©xmfcJ:?>«ftllI8Si U 3 ^y 
f-i 2 2 i o o icff^-rs r. £ a*-e# 

[0 0 4 0] ±SfiUfci5K***?t?lllS2lcJ;ixff, ± 

[oo4i] (ms^flg 3 ) *.&®<Dmmm 3 »±, = 
m 3 •ctt±iBmfi»* 1 1 ra*©*ftiagsiBtKit 

[004 2] (HiJt^jfe) 01 7 73SE11 9(CS<JV^T 

40 T (a)-ttl3K3ll^o4 , 'C?«"C«I*fUfcKaiS»rBDia 
^^b, (b) (i^fffiSSr^t-o 

#«Be»fifexa (017) : *T f v 5 * y >«E 
^j/K22Sr017 (a) (b) (c^i"J; p (c^Sb$ 

irl^m-Cfo^c ft*sv<^ — v^ffi 1 0 Oild^^m'tt 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an arbitrary 
electric circuit on a pattern forming face through the 
use of an ink jet system. 

SOLUTION: Fluid bodies 11-1n containing conductive 
materials and insulating materials as pattern forming 
materials are discharged from ink jet-type recording 
heads 21 -2n on the pattern forming face 100 of a 
substrate 1. The fluid bodies 11-1n discharged on the 
pattern forming face 110 are caked and an electric 
circuit 102 is obtained. Since an arbitrary pattern is 
generated while the materials are changed into various 
types, the electric circuit containing the desired circuit 
elements of a capacitor, a coil, a resistor and an active 
element can be manufactured. 
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CLAIMS 



[Claim(s)] 

[Claim l] An electrical circuit which is an 
electrical circuit formed in a pattern 
formation side, and is characterized by 
having a pattern with which a fluid 
containing a charge of pattern formation 
material adhered to said pattern 
formation side, and was solidified and 
formed in it. 

[Claim 2] An electrical circuit according 
to claim 1 further equipped with a 
compatibility layer for raising the 
adhesion of said pattern formation side 
and said pattern. 

[Claim 3] An electrical circuit according 
to claim 1 further equipped with a 
non-compatibility layer for restricting an 
adhesion field of said pattern. 
[Claim 4] Said charge of pattern 
formation material is an electrical circuit 
according to claim 1 which is either 
among a conductive material, a 
half-conductivity material, an insulating 
material, or a dielectric material. 
[Claim 5] An electrical circuit [ equipped 
with a circuit pattern which a fluid which 



contained a conductive material as said 
charge of pattern formation material 
solidified ] according to claim 1. 
[Claim 6] An electrical circuit according 
to claim 1 which resembles an insulator 
layer which a fluid which contained an 
insulating material or a dielectric 
material as said charge of pattern 
formation material solidified, and an 
electrode layer which a fluid which 
contained a conductive material as said 
charge of pattern formation material 
countered and solidified on both sides of 
said insulator layer, and constitutes a 
capacitor more. 

[Claim 7] An electrical circuit according 
to claim 1 where a fluid which contained 
a conductive material as said charge of 
pattern formation material equips said 
pattern formation side with a coil which 
adhered to a whirl and was solidified. 
[Claim 8] An electrical circuit according 
to claim 1 which equips both ends of a 
half-conductivity film which a fluid which 
contained a half-conductivity material as 
said charge of pattern formation material 
solidified with a resistor which a fluid 
which contained a conductive material as 
said charge of pattern formation material 
solidified. 

[Claim 9] An electrical circuit according 
to claim 1 where a fluid containing a 
half-conductivity material with which a 
predetermined element was doped as said 
charge of pattern formation material is 
equipped with a semiconductor circuit 
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element formed by solidifying. 
[Claim 10] An electrical circuit according 
to claim 1 where color which is different 
in order to have said two or more 
patterns and to identify a mutual pattern 
is attached. 

[Claim 11] A manufacture method of an 
electrical circuit characterized by having 
a production process which carries out 
the regurgitation of the fluid which 
included a charge of pattern formation 
material in said pattern formation side in 
a manufacture method of an electrical 
circuit which forms an electrical circuit in 
a pattern formation side, and a 
production process which solidifies a fluid 
breathed out by said pattern formation 
side. 

[Claim 12] A manufacture method of an 
electrical circuit according to claim 11 
which maintains temperature near 
[ said 1 a pattern formation side to a 
temperature lower than the melting point 
of said charge of pattern formation 
material, and solidifies said fluid at a 
production process which solidifies 
discharge and said fluid for a material 
which heated said fluid at a production 
process which carries out the 
regurgitation more than the melting 
point of said charge of pattern formation 
material, and dissolved as said fluid. 
[Claim 13] A manufacture method of an 
electrical circuit according to claim 11 
characterized by providing the following 
A production process which solidifies 



discharge and said fluid for said charge of 
pattern formation material stirred by 
solvent as a particle as said fluid at a 
production process which carries out the 
regurgitation of said fluid is a production 
process in which temperature more than 
the melting point of said charge of 
pattern formation material is applied to 
for temperature near [ said ] a pattern 
formation side, and said particle is 
dissolved. A production process which 
solidifies a material which applied a 
temperature lower than the melting point 
concerned, and dissolved 
[Claim 14] A manufacture method of an 
electrical circuit [ equipped with a 
production process which forms a 
compatibility layer for raising the 
adhesion of said pattern formation side 
and said pattern before carrying out the 
regurgitation of said fluid ] according to 
claim 11. 

[Claim 15] A manufacture method of an 
electrical circuit [ equipped with a 
production process which forms a 
non-compatibility layer for restricting an 
adhesion field of said pattern before 
carrying out the regurgitation of said 
fluid ] according to claim 11. 
[Claim 16] A manufacture method of an 
electrical circuit characterized by having 
a production process which carries out 
the regurgitation of the adhesive 
material to said pattern formation side, a 
production process which sprinkles a 
particle of a charge of pattern formation 
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material to said pattern formation side, 
and a production process which removes 
said particles other than a thing adhering 
to said adhesive material from said 
pattern formation side in a manufacture 
method of an electrical circuit which 
forms an electrical circuit in a pattern 
formation side. 

[Claim 17] A manufacture method of an 
electrical circuit according to claim 16 
further equipped with a production 
process in which temperature more than 
the melting point of said charge of 
pattern formation material is applied for 
temperature near [ said ] a pattern 
formation side after a production process 
which removes said particle from a 
pattern formation side, and said particle 
is dissolved, and a production process 
which solidifies a material which applied 
a temperature lower than the melting 
point concerned, and dissolved. 
[Claim 18] A manufacture method of an 
electrical circuit according to claim 16 
further equipped with a production 
process which compresses said particle 
adhering to said adhesive material after 
a production process which removes said 
particle from a pattern formation side. 
[Claim 19] Said charge of pattern 
formation material is the manufacture 
method of an electrical circuit according 
to claim 11 to 16 which is any one or more 
[ of a conductive material, a 
half-conductivity material, an insulating 
material, or the dielectric materials ]. 



[Claim 20] A manufacture method of an 
electrical circuit according to claim 11 to 
18 which forms a capacitor by breathing 
out a fluid containing said insulating 
material, forming an insulator layer, 
breathing out a fluid which contained 
said conductive material so that it might 
counter on both sides of the insulator 
layer concerned, and forming an electrode 
layer. 

[Claim 21] A manufacture method of an 
electrical circuit according to claim 11 to 
18 which breathes out a fluid containing 
said conductive material to a whirl, and 
forms a coil. 

[Claim 22] A manufacture method of an 
electrical circuit according to claim 11 to 
18 which forms a resistor by breathing 
out a fluid containing said 
half-conductivity material, forming a 
half-conductivity film, breathing out a 
fluid which contained said conductive 
material to both ends of the 
half-conductivity film concerned, and 
forming a conductive film. 
[Claim 23] A manufacture method of an 
electrical circuit according to claim 11 to 
18 which forms a semiconductor circuit 
element repeatedly two or more times 
while changing an element which dopes a 
production process which breathes out a 
fluid containing a half-conductivity 
material with which a predetermined 
element was doped, and forms a 
semiconductor film to said fluid. 
[Claim 24] A manufacture method of an 
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electrical circuit according to claim 11 to 
18 which makes two or more patterns 
identifiable by mixing a pigment or a 
color of a color which is different in a fluid 
for forming the pattern according to a 
pattern, and forming a pattern. 
[Claim 25] A manufacture method of an 
electrical circuit according to claim 11 to 
18 which makes two or more patterns 
identifiable by forming a layer which 
covers a pattern formed with said fluid 
and contains a pigment or a color of a 
color according to the pattern. 
[Claim 26] An ink jet type recording head 
which is an electrical circuit 
manufacturing installation for forming a 
pattern of arbitration on a pattern 
formation side with a fluid containing a 
charge of pattern formation material, and 
was constituted by said pattern 
formation side possible [ the 
regurgitation I in said fluid, A drive 
constituted possible [ modification of a 
relative position of said ink jet type 
recording head and said pattern 
formation side ], A solidification 
equipment which adjusts an ambient 
atmosphere in order to solidify a fluid on 
said pattern formation side, It has a 
control unit which controls a drive by 
regurgitation of said fluid from said ink 
jet type recording head, and said drive, 
and adjustment of an ambient 
atmosphere by said solidification 
equipment. Said control unit Said fluid is 
made to breathe out from the ink jet type 



recording head concerned, moving said 
ink jet type recording head along with a 
pattern of arbitration with said drive. An 
electrical circuit manufacturing 
installation characterized by being 
constituted possible [ formation of an 
electrical circuit ] by solidifying a fluid 
which adjusted an ambient atmosphere of 
said pattern formation side with said 
solidification equipment, and was 
breathed out by said pattern formation 
side. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to 
amelioration of the electrical circuit 
manufacturing technology for starting 
the manufacturing technology of the 
electrical circuit to a substrate etc., 
especially forming the electrical circuit of 
arbitration with an ink jet method etc. 
[0002] 

[Description of the Prior Art] The 
lithography method etc. has been used for 
manufacturing a minute circuit, for 
example, an integrated circuit, 
conventionally. This lithography method 
applies thinly the sensitization material 
called a resist on a silicon wafer, can be 
burned with light and imprints the 
circuit pattern created by photoengraving 
process to the glass film plate. Ion etc. is 
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driven into the imprinted resist pattern 
and the circuit pattern and the circuit 
element are formed. Since production 
processes, such as photoengraving 
process, resist spreading, exposure, and 
development, were needed for 
manufacture of the electrical circuit 
using the describing [ above ] lithography 
method, when it was not the chip 
fabrication factory where equipment was 
ready, manufacture of an electrical circuit 
was not completed. Moreover, in order to 
have manufactured the big electrical 
circuit, discrete part has been arranged 
by the insertion machine etc. on a 
substrate, it let the substrate pass to the 
solder tub, and the electrical circuit 
substrate was made. Also about the 
electrical circuit manufactured with such 
a production line, the insertion machine, 
the flux tub, the solder tub, etc. were 
required for the consistent 
manufacturing facility. On the other hand, 
using the omnipotent substrate etc., the 
developer did carrying out installation 
soldering etc. and, as for manufacture of 
the prototype of an electrical circuit, was 
manufacturing all the components. As 
mentioned above, in order to 
mass-produce an electrical circuit, while 
plantand-equipment investment and 
complicated production control were 
required, producing a prototype had 
taken an effort and time amount. 
[0003] 

[Problem(s) to be Solved by the 



Invention] Since current serves as a time 
of limited production with a wide variety, 
the conventional manufacture method is 
however, efficient and necessarily 
economical [ current ] less. That is, the 
time amount which a setup and 
adjustment take in a setup of a 
manufacturing facility since redo is 
required whenever the electrical circuit 
which manufactures is changed increases, 
and it has been hard coming to stop cost 
in a production line. Moreover, two or 
more prototypes were made to 
coincidence, adding examination was 
daily performed to it, and even 
manufacture of a prototype of spending 
many hours only on manufacture of a 
prototype by handmade was 
uneconomical. moreover, although 
various physical constants of a circuit 
element were boiled and changed and the 
prototype estimated the circuit, the 
method of attaching passive circuit 
elements to a substrate had taken the 
effort, in order to exchange components, 
when a physical constant is changed. 
Since a physical constant was decided by 
passive circuit elements, modification of a 
delicate physical constant was still more 
difficult for it. Although the circuit 
pattern which becomes complicated in 
order to examine a circuit furthermore 
needed to be identified with the prototype, 
in wiring by conventional solder and lead 
wire, it saw and glanced at the substrate 
and there was also a trouble that it was 
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unclear what kind of pattern it was. In 
view of the above-mentioned trouble, 
these people used that technology, such 
as an ink jet method, could adhere a fluid 
by the pattern of arbitration, and it hit on 
an idea to give a new selection branch to 
the manufacturing technology of an 
electrical circuit. 
[0004] 

[Means for Solving the Problem] That is, 
the 1st technical problem of this 
invention is offering an electrical circuit 
suitable for little variety production or a 
prototype by forming a pattern by method 
which did not exist conventionally. The 
2nd technical problem of this invention is 
offering an electrical circuit suitable for 
little variety production or a prototype by 
forming a circuit element by method 
which did not exist conventionally. The 
3rd technical problem of this invention is 
offering an electrical circuit suitable for a 
prototype by forming a pattern which is 
easy to identify. The 4th technical 
problem of this invention is offering a 
manufacture method of an electrical 
circuit of having been suitable for little 
variety production or a prototype by 
forming a pattern by method which did 
not exist conventionally. The 5th 
technical problem of this invention is 
offering a manufacture method of an 
electrical circuit of having been suitable 
for little variety production or a prototype 
by forming a circuit element by method 
which did not exist conventionally. The 



6th technical problem of this invention is 
offering a manufacture method of an 
electrical circuit of having been suitable 
for a prototype by forming a pattern 
which is easy to identify. The 7th 
technical problem of this invention is 
offering an electrical circuit 
manufacturing installation suitable for 
little variety production or a prototype by 
having a configuration which forms a 
pattern by method which did not exist 
conventionally. 

[0005] Invention which solves the 1st 
technical problem of the above is an 
electrical circuit formed in a pattern 
formation side, and is an electrical circuit 
equipped with a pattern with which a 
fluid containing a charge of pattern 
formation material adhered to a pattern 
formation side, and was solidified and 
formed in it. 

[0006] Although various kinds of methods, 
such as various print processes, are 
applicable as a method to which a fluid is 
made to adhere here, being based on an 
ink jet method is desirable. It is because a 
fluid can be made to adhere to a location 
of arbitration of a pattern formation side 
by thickness of arbitration with cheap 
equipment according to the ink jet 
method. Even if it is the piezo jet method 
which makes a fluid breathe out by 
volume change of a piezo electric crystal 
element as an ink jet method, when a 
steam occurs rapidly by impression of 
heat, you may be the method which 
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makes a fluid breathe out. Moreover, a 
fluid means data medium equipped with 
viscosity in which regurgitation is 
possible from a nozzle. ** which is 
oiliness as it is aquosity is not asked. If it 
has from a nozzle etc. a fluidity (viscosity) 
in which regurgitation is possible, even if 
it will be enough and individual material 
will mix, what is necessary is just a fluid 
as a whole. A fluidity can be measured, 
for example according to a contact angle 
of the fluid. For example, as the 
above-mentioned charge of pattern 
formation material, you may have either 
among a conductive material, a 
half-conductivity material, an insulating 
material, or a dielectric material. What 
was heated more than the melting point 
and dissolved could be stirred as a 
particle in a solvent, and these materials 
may add a color and high-performance 
material of a pigment and others other 
than a solvent. Moreover, an electrical 
circuit is not limited only to a member 
realized with the electric collaboration 
relation between circuit elements, and is 
mechanically applied to a design-pattern 
widely. That is, it is not limited to a 
pattern formed not having the specific 
electric feature and having electrical 
characteristics with a fixed pattern 
formation material. Moreover, a pattern 
formation side points out the surface of a 
flat substrate, and also may be a curved 
surface-like substrate. You may be the 
surface, although a degree of hardness of 



a pattern formation side does not need to 
be still harder and it has flexibility, such 
as a film, paper, and rubber. 
[0007] This invention is further equipped 
with a compatibility layer for raising the 
adhesion of a pattern formation side and 
a pattern further. Moreover, it has 
further a non-compatibility layer for 
restricting an adhesion field of a pattern. 
Non-compatibility says a relative target 
to a fluid a property in which a contact 
angle is large here. Compatibility means 
that a contact angle over a fluid is 
relatively small. These expressions are 
used as contrasted with compatibility, in 
order to clarify an action of a film to a 
fluid. 

[0008] Invention which solves the 2nd 
technical problem of the above is an 
electrical circuit equipped with a circuit 
pattern which a fluid which contained a 
conductive material as a charge of 
pattern formation material solidified. 
Moreover, it is the electrical circuit which 
resembles an insulator layer which a 
fluid which contained an insulating 
material or a dielectric material as a 
charge of pattern formation material 
solidified, and an electrode layer which a 
fluid which contained a conductive 
material as a charge of pattern formation 
material countered and solidified on both 
sides of an insulator layer, and 
constitutes a capacitor more. Moreover, a 
fluid which contained a conductive 
material as a charge of pattern formation 



material is the electrical circuit which 
equips a pattern formation side with a 
coil which adhered to a whirl and was 
solidified. It is the electrical circuit which 
equips both ends of a half-conductivity 
film which a fluid which furthermore 
contained a half-conductivity material as 
a charge of pattern formation material 
solidified with a resistor which a fluid 
which contained a conductive material as 
a charge of pattern formation material 
solidified. Moreover, a fluid containing a 
half-conductivity material with which a 
predetermined element was doped as a 
charge of pattern formation material is 
an electrical circuit equipped with a 
semiconductor circuit element formed by 
solidifying. 

[0009] Invention which solves the 3rd 
technical problem of the above is an 
electrical circuit where color which is 
different in order to have two or more 
patterns and to identify a mutual pattern 
is attached. 

[0010] Invention which solves the 4th 
technical problem of the above is the 
manufacture method of an electrical 
circuit equipped with a production 
process which carries out the 
regurgitation of the fluid which included 
a charge of pattern formation material in 
a pattern formation side, and a 
production process which solidifies a fluid 
breathed out by pattern formation side in 
a manufacture method of an electrical 
circuit which forms an electrical circuit in 
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a pattern formation side. 
[0011] For example, at a production 
process which solidifies discharge and a 
fluid for a material which heated the 
above-mentioned fluid at a production 
process which carries out the 
regurgitation more than the melting 
point of a charge of pattern formation 
material, and dissolved as a fluid, 
temperature near a pattern formation 
side is maintained to a temperature lower 
than the melting point of a charge of 
pattern formation material, and a fluid is 
solidified. Moreover, at a production 
process which carries out the 
regurgitation of the above-mentioned 
fluid, a production process which 
solidifies discharge and a fluid for a 
charge of pattern formation material 
stirred by solvent as a particle as a fluid 
is equipped with a production process in 
which temperature more than the 
melting point of a charge of pattern 
formation material is applied to for 
temperature near a pattern formation 
side, and a particle is dissolved, and a 
production process which solidifies a 
material which applied a temperature 
lower than the melting point concerned, 
and dissolved. Moreover, before carrying 
out the regurgitation of the fluid, it has a 
production process which forms a 
compatibility layer for raising the 
adhesion of a pattern formation side and 
a pattern. Before carrying out the 
regurgitation of the fluid furthermore, it 
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has a production process which forms a 
non-compatibility layer for restricting an 
adhesion field of a pattern. 
[0012] Similarly this invention is the 
manufacture method of an electrical 
circuit equipped with a production 
process which carries out the 
regurgitation of the adhesive material to 
a pattern formation side, a production 
process which sprinkles a particle of a 
charge of pattern formation material to a 
pattern formation side, and a production 
process which removes particles other 
than a thing adhering to an adhesive 
material from a pattern formation side in 
a manufacture method of an electrical 
circuit which forms an electrical circuit in 
a pattern formation side. Moreover, you 
may have a production process in which 
temperature more than the melting point 
of a charge of pattern formation material 
is applied to for temperature near a 
pattern formation side, and a particle is 
dissolved, and a production process which 
solidifies a material which applied a 
temperature lower than the melting point 
concerned, and dissolved. You may have a 
production process which compresses a 
particle which furthermore adhered to an 
adhesive material. 

[0013] The above-mentioned charge of 
pattern formation material is any one or 
more [ of a conductive material, a 
half-conductivity material, an insulating 
material, or the dielectric materials ] 
here. 



[0014] Invention which solves the 5th 
technical problem of the above is the 
manufacture method of an electrical 
circuit which forms a capacitor by 
breathing out a fluid containing an 
insulating material, forming an insulator 
layer, breathing out a fluid which 
contained a conductive material so that it 
might counter on both sides of the 
insulator layer concerned, and forming 
an electrode layer. Moreover, it is the 
manufacture method of an electrical 
circuit which breathes out a fluid 
containing a conductive material to a 
whirl, and forms a coil. It is the 
manufacture method of an electrical 
circuit which forms a resistor by 
breathing out a fluid which furthermore 
contained a half-conductivity material, 
forming a half-conductivity film, 
breathing out a fluid which contained a 
conductive material to both ends of the 
half-conductivity film concerned, and 
forming a conductive film. Moreover, it is 
the manufacture method of an electrical 
circuit which forms a semiconductor 
circuit element repeatedly two or more 
times, changing an element which dopes 
to a fluid a production process which 
breathes out a fluid containing a 
half-conductivity material with which a 
predetermined element was doped, and 
forms a semiconductor film. 
[0015] Invention which solves the 6th 
technical problem of the above is the 
manufacture method of an electrical 
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circuit which makes two or more patterns 
identifiable by mixing a pigment or a 
color of a color which is different in a fluid 
for forming the pattern according to a 
pattern, and forming a pattern. Moreover, 
by forming a layer which covers a pattern 
formed with a fluid and contains a 
pigment or a color of a color according to 
the pattern, it is the manufacture method 
of an electrical circuit which makes two 
or more patterns identifiable. 
[0016] Invention which solves the 7th 
technical problem of the above is an 
electrical circuit manufacturing 
installation for forming a pattern of 
arbitration on a pattern formation side 
with a fluid containing a charge of 
pattern formation material. An ink jet 
type recording head constituted by 
pattern formation side possible [ the 
regurgitation ] in a fluid, A drive 
constituted possible [ modification of a 
relative position of an ink jet type 
recording head and a pattern formation 
side ], It has a control unit which controls 
adjustment of an ambient atmosphere by 
solidification equipment which adjusts an 
ambient atmosphere in order to solidify a 
fluid on a pattern formation side, and a 
drive by regurgitation of a fluid from an 
ink jet type recording head, and drive and 
a solidification equipment. And a control 
unit is constituted possible [ formation of 
an electrical circuit ] by solidifying a fluid 
which was made to breathe out a fluid 
from the ink jet type recording head 



concerned, moving an ink jet type 
recording head along with a pattern of 
arbitration with a drive, adjusted an 
ambient atmosphere of a pattern 
formation side with a solidification 
equipment, and was breathed out by 
pattern formation side. 
[0017] 

[Embodiment of the Invention] Hereafter, 
the best gestalt for carrying out this 
invention is explained with reference to a 
drawing. The same member shall be 
shown when the same sign as other 
operation gestalten is used with each 
following operation gestalt. 
(Operation gestalt l) The operation 
gestalt 1 of this invention manufactures 
the electrical circuit which contained the 
capacitor using the ink jet method. The 
block diagram of an electrical circuit 
manufacturing installation used for 
drawing 1 with this operation gestalt 1 is 
shown. As shown in drawing 1 , this 
electrical circuit manufacturing 
installation is equipped with the ink jet 
type recording heads 21-2n (n is the 
natural number of arbitration), Tanks 
31 -3n, the drive 4, and the control circuit 
5. It is constituted possible that this 
electrical circuit manufacturing 
installation makes the predetermined 
pattern (electrical circuit) 102 form in the 
pattern formation side 100 of a substrate 
1 by making the drop 10 of a fluid adhere. 
[0018] If the ink jet type recording heads 
21-2n are equipped with the respectively 
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same structure and constituted by the 
ink jet method possible [ the 
regurgitation / a fluid ], they are enough. 
Drawing 29 is a decomposition 
perspective diagram explaining the 
example of 1 configuration of an ink jet 
type recording head. As shown in 
drawing 29 , ink jet type recording head 
2x (x is either 1 - n) insert in a case 250 
the pressure room substrate 220 with 
which the nozzle plate 210 and 
diaphragm 230 with which the nozzle 211 
was formed were formed, and are 
constituted. This principal part structure 
of ink jet type recording head 2x is 
equipped with the structure which put 
the pressure room substrate 220 with the 
nozzle plate 210 and the diaphragm 230 
as shown in the perspective diagram part 
cross section of drawing 30 . The nozzle 
211 is formed in the location which will 
correspond to a cavity 221 when a nozzle 
plate 210 is stuck with the pressure room 
substrate 220. Two or more cavities 221 
are formed in the pressure room 
substrate 220 possible [ a function ] for 
each as a pressure room by etching a 
silicon single crystal substrate etc. It is 
separated by the side wall (septum) 222 
between cavities 221. Each cavity 221 is 
connected with the reservoir 223 which is 
common passage through the feed hopper 
224. A diaphragm 230 is constituted by 
for example, the thermal oxidation film 
etc. The ink tank opening 231 is formed 
in a diaphragm 230, and tank 3x are 



consisted of possible [ supply of fluid lx of 
arbitration ]. The piezo electric crystal 
element 240 is formed in the location 
equivalent to the cavity 221 on a 
diaphragm 230. The piezo electric crystal 
element 240 is equipped with the 
structure which sandwiched the crystal of 
piezoelectric ceramics, such as a PZT 
element, with the up electrode and the 
lower electrode (not shown). It is 
constituted possible that the piezo 
electric crystal element 240 produces a 
volume change corresponding to the 
regurgitation signal Shx supplied from a 
control circuit 5. 

[0019] In addition, although the 
above-mentioned ink jet type recording 
head was the configuration of having 
made a piezo electric crystal element 
producing a volume change, and making 
a fluid breathing out, you may be the 
head configuration which heat is applied 
[ configuration ] to a fluid with a heating 
element, and makes a drop breathe out 
by the expansion. 

[0020] Tanks 313n store Fluids 11- In, 
respectively, and the ink jet type 
recording heads 212n constitute 11-ln of 
each fluid possible [ supply ] through the 
pipe. As for Fluids 11-ln, each is installed 
according to the function of a pattern 
including a pattern formation material. 
Fluid itself shows electrical 
characteristics, such as conductivity, 
half-conductivity, insulation, or a 
dielectric, at the time of solidification, 
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and consists of especially these operation 
gestalten. For example, what heated the 
metal of the low melting points, such as 
solder, a gallium, and Pb, more than the 
melting point, and gave the fluidity, and 
the thing which shows electrical 
characteristics only by the particle of a 
pattern formation material being 
included in high density, and drying a 
fluid after the regurgitation are 
mentioned. Viscosity is adjusted and a 
fluid is constituted from any case by the 
solvent etc. so that the fluidity in which 
the regurgitation is possible may be 
presented from an ink jet type recording 
head. In addition, in order that this 
operation gestalt may make the talk easy 
to understand, a fluid 12 shall contain [ a 
fluid 11 ] a conductive material including 
an insulating material. 
[0021] The drive 4 is equipped with a 
motor 41, a motor 42, and the machine 
structure that is not illustrated. The 
motor 41 is constituted by X shaft 
orientations (longitudinal direction of 
drawing 1 ) possible [ conveyance ] in ink 
jet type recording head 2x according to 
the driving signal Sx. The motor M2 is 
constituted by Y shaft orientations (the 
depth direction of drawing 1 ) possible 
[ conveyance ] in ink jet type recording 
head 2x according to the driving signal Sy. 
In addition, the drive 4 is enough if it has 
relatively the configuration which can 
change for the location of ink jet type 
recording head 2x to a substrate 1. For 



this reason, the substrate 1 other than 
the above-mentioned configuration may 
move to ink jet type recording head 2x, 
and both ink jet type recording head 2x 
substrates 1 may move. 
[0022] A control circuit 5 is equipped with 
CPU which is a computer apparatus and 
is not illustrated, memory, an interface 
circuitry, etc. When a control circuit 5 
performs a predetermined program, 
making the equipment concerned enforce 
the manufacture method of the electrical 
circuit of this invention is constituted 
possible. That is, in making the drop 10 of 
a fluid breathe out, when supplying the 
regurgitation signals Shl-Shn to ink jet 
type recording heads [ 21-2n ] either and 
moving the arm head concerned, it is 
constituted by motors 41 or 42 possible 
[ supply of driving signals Sx or Sy ]. 
[0023] In addition, when fixed ambient 
atmosphere processing is needed from 
ink jet type recording head 2x to the drop 
10 of a fluid, you may have the 
solidification equipment 6 further. 
Corresponding to the control signal Sp 
with which a solidification equipment 6 is 
supplied from a control circuit 5, physical 
and performing physicochemical and 
chemical preparation to a drop 10 or the 
pattern formation side 100 are 
constituted possible. For example, the 
fluid which adhered by heating / 
desiccation processing by blasting of hot 
blast, laser radiation, and lamp exposure, 
the chemical change processing by 
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administration of a chemical, fixed 
surface treatment processing to the 
pattern formation side 100 of a drop 10 
that controls the degree of adhesion is 
solidified, or adhesion of a drop 10 is 
promoted. 

[0024] (Operation) In the configuration of 
the above-mentioned electrical circuit 
manufacturing installation, if a substrate 
1 is installed in the equipment concerned, 
a control circuit 5 will output driving 
signals Sx or Sy. Motors 41 or 42 change 
the relative position of ink jet type 
recording head 2x and the pattern 
formation side 100 of a substrate 1 
corresponding to these driving signals Sx 
or Sy, and move head 2x to a pattern 
formation field, subsequently, the class of 
pattern which should be formed - 
conductivity, half-conductivity, and 
insulation - or according to dielectric 
electrical characteristics, Fluids [ 11- In 1 
either is specified, and the regurgitation 
signal Shx for making the fluid breathe 
out is supplied. Each fluids 11- In are 
flowing into the corresponding cavity 221 
of ink jet type recording head 2x. In ink 
jet type recording head 2x to which the 
regurgitation signal Shx was supplied, 
the piezo electric crystal element 240 
produces a volume change with the 
voltage applied between the up electrode 
and lower electrode. This volume change 
is made to transform a diaphragm 230, 
and changes the volume of a cavity 221. 
Consequently, the drop 10 of a fluid is 



breathed out towards the pattern 
formation side 100 from the nozzle hole 
211 of that cavity 221. The fluid which 
decreased in number by the regurgitation 
is newly supplied to the cavity 221 by 
which the fluid was breathed out from 
tank 3x. 

[0025] (The manufacture method) Next, 
based on drawing 2 thru/or drawing 4 , 
the formation method of the capacitor of 
this operation gestalt is explained. In 
each drawing, (a) shows the 
manufacturing process cross section cut 
with the center line of a circuit element, 
and (b) shows a plan. 
Insulator layer formation production 
process ( drawing 2 ) : First, the ink jet 
type recording head 21 is moved to the 
field which forms an insulator layer, as 
shown in drawing 2 (a), and the fluid 11 
which contains an insulating material as 
a pattern formation material from the 
arm head 21 concerned is made to 
breathe out. As an insulating material, 
SrTi03, BaTi03, and the Pb(Zr, Ti) 03 
grade which are Si02, aluminum 203, 
and a dielectric can be considered. 
PGMEA, a cyclohexane, carbitol acetate, 
etc. are mentioned as a solvent. As a 
wetting agent or a binder, a glycerol, a 
diethylene glycol, ethylene glycol, etc. 
may be added if needed. Moreover, as a 
fluid 11 containing an insulating material, 
the metal alkoxide containing 
polysilazane or an insulating material 
material may be used. In this case, an 
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insulating material material can be 
formed by heating, a chemical reaction, 
etc. The breathedout fluid 11 reaches the 
pattern formation side 100. The fluid 11 
which reached the target has an about 
dozens of micrometers diameter. If an 
arm head 21 is moved like drawing 2 (b) 
and the regurgitation of the fluid 11 is 
continuously carried out along a pattern 
formation field, a rectangular insulator 
layer pattern can be formed 
macroscopically. The dielectric constant 
of the width of face of an insulator layer 
101, length, and an insulating material is 
defined according to the capacity of a 
capacitor to form. It is because the 
capacity of a capacitor becomes settled 
with the area, gap, and dielectric 
constant of a counterelectrode. What is 
necessary is just to manufacture to a 
laminated structure as it carries out the 
discharge solidification of the still more 
nearly same fluid on the once solidified 
film, in thickening membranous 
thickness. 

[0026] since there is no electric bad 
influence even if the film which was 
solidified and was formed is not a precise 
film when a fluid contains an insulating 
material, a solvent component is 
evaporated - being sufficient . However, 
heat-treating in order to strengthen a 
film is desirable. Moreover, when 
solidifying an insulator layer by the 
chemical reaction, it is possible to process 
with a chemical which brings about 



destruction of a dispersed system. For 
example, when a fluid 11 uses as a 
principal component the organic pigment, 
distributed with styrene- acrylic resin, the 
regurgitation of the magnesium nitrate 
aqueous solution is carried out as 
reaction mixture. Moreover, when a fluid 
11 uses an epoxy resin as a principal 
component, the regurgitation of the 
amines is carried out as reaction mixture. 
It is desirable to perform solidification, 
whenever it forms one pattern. It is 
because a material is mixed, so desired 
electrical characteristics will not be 
acquired if the regurgitation of the fluid 
which contained other pattern formation 
materials in the fluid which is not 
solidified in piles is carried out. 
[0027] In addition, a dielectric material 
may be used instead of an insulating 
material as a pattern formation material. 
It is because the capacity of a capacitor 
can be made to increase if it makes 
inter-electrode fill up with a dielectric 
material. Moreover, with two or more 
materials, it may be parallel and two or 
more insulator layers may be formed. It is 
because the function similar to the 
multilayer structure of a capacitor can be 
given. Moreover, when there are few gaps 
of an electrode, it is desirable to choose an 
insulating material as this insulator 
layer shows non-compatibility to to the 
fluid 12 containing the conductive 
material breathed out behind. It is 
because the insulator layer formed crawls 
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a fluid 12, so risk of an electrode 
short-circuiting decreases. 
[0028] Electric conduction film formation 
production process ( drawing 3 and 
drawing 4 ) * If an insulator layer 101 
solidifies, the ink jet type recording head 
21 will be moved to the field which forms 
an electric conduction film as shown in 
drawing 3 (a) and drawing 4 (a). 
Subsequently, the fluid 12 which moves 
an arm head 22 like the arrow head of 
drawing 3 (b) and drawing 4 (b), and 
contains a conductive material as a 
pattern formation material is made to 
breathe out. The electric conduction film 
102 which serves as an electrode of a 
capacitor by this is formed. As a 
conductive material of a pattern 
formation material, Ru02, Ir02, Os02, 
Mo02, Re02, W02, YBa2Cu 307-x, Pt, 
Au, Ag and In, an In-Ga alloy, Ga, solder, 
etc. can be considered. As a solvent, butyl 
carbitol acetate, a 3dimethyl-2IMITAZO 
lysine, BMA, etc. can be considered. As a 
fluid 12 containing a conductive material, 
low melting point metals, such as In-Ga, 
In, and solder, may be used, where 
melting is carried out with heating etc. 
The pattern of an electric conduction film 
can be changed into the configuration of 
other versatility of a form like drawing 2 
thru/or drawing 4 . For example, the 
capacity of a capacitor can be made to 
increase further, if it forms so that the 
electrode which forms each electric 
conduction film and an insulator layer 



serrate and in the shape of toothing, and 
counters may get into gear. In order to 
enlarge capacity of a capacitor, it is 
desirable to form highly the height of an 
insulator layer 101 and the height of the 
opposed face of the electric conduction 
film 102, and to enlarge electrode area. 
[0029] Subsequently, in order to acquire 
desired electrical characteristics, 
solidification of an electric conduction 
film is performed. When the fluid 12 
contains the particle of conductive 
materials, such as a metal, as a pattern 
formation material, as shown in drawing 
5 (a) and (b), particles are scattered in a 
solvent at fluid 12b breathed out from the 
ink jet type recording head 22. Only by 
evaporating a solvent from this fluid, a 
pattern formation material does not 
continue and conductivity cannot be 
secured. For this reason, as shown in 
drawing 6 , it heats by 
solidification-equipment 6 grade more 
than the melting point of a conductive 
material. A solvent evaporates by this 
processing, and also a pattern formation 
material dissolves, and a particle 
connects mutually and unifies. Also when 
a fluid 12 dissolves a pattern formation 
material, a conductive material is 
deposited by evaporating a solvent in 
heat-treatment. When pattern formation 
materials are materials, such as a metal 
heated more than the melting point, a 
conductive material may be solidified by 
maintaining a pattern formation side to a 
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temperature lower than the melting point. 
[0030] Moreover, an electric conduction 
film may be formed at a production 
process as shown in drawing 7 thru/or 
drawing 9 . By this method, the 
regurgitation of the fluid 13 which 
included the charge of a binder from the 
ink jet type recording head 23 as first 
shown in drawing 7 (a) and (b) is carried 
out to the pattern formation field of an 
electric conduction film. As such a charge 
of a binder, in not carrying out heating at 
high temperature, it uses thermosetting 
resin adhesive, elastomeric adhesive, 
emulsion system adhesives, etc. When 
carrying out heating at high temperature, 
the poly aromatics, ceramic system 
adhesives, etc. are mentioned. 
Subsequently, the particle 131 which has 
conductivity all over pattern formation 
side 100 as shown in drawing 8 (a) and 
(b), for example, metal powder, is 
sprinkled. Subsequently, if the particle 
131 which has conductivity from the 
pattern formation side 100 is blown off as 
shown in drawing 9 (a) and (b), the 
particle 131 which has conductivity will 
paste only the pattern formation field to 
which the charge of a binder is applied, 
and it will remain in it. Then, if it heats 
to the temperature more than the 
melting point of the particle which has 
conductivity as drawing 6 explained, a 
particle 131 will dissolve on the surface of 
the charge of a binder, it will connect 
mutually, and the continuation pattern 



which has conductivity will be formed. 
You may heat-treat by impressing an 
ultrasonic wave to coincidence, sprinkling 
a particle furthermore. According to 
heating by the ultrasonic wave, good 
pattern formation of electrical 
characteristics can be performed. 
Moreover, if the particle after adhesion of 
a particle is compressed, particles can 
connect and electrical characteristics can 
be raised. A method besides compression 
and the above of a particle may be used 
together. In addition, the material which 
has a dielectric besides [ which has 
conductivity ] a material may be applied 
to the above-mentioned particle. The 
capacity of a capacitor can be raised if it 
applies to a capacitor. The inductance of a 
coil can be raised if it applies to a coil by 
making a magnetic material into the 
above-mentioned particle. 
[0031] Moreover, when an electric 
conduction film has the pattern formation 
side 100 and low adhesion, a 
compatibility film may be formed as a 
substrate layer using the fluid which 
contained the material with high 
compatibility to the fluid. For example, as 
shown in drawing 10 , the regurgitation 
of the fluid 14 with high compatibility is 
carried out to a membranous pattern 
formation field from the ink jet type 
recording head 24 to a fluid 12. For 
example, if a fluid 12 is an organic 
material, porous materials, such as resin, 
paraffin and an aluminum oxide, and a 
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silica, will be breathed out, and the 
compatibility film 104 will be formed. 
Since the compatibility film 104 has a 
fluid 12 and good adhesion, if the 
regurgitation of the fluid 12 is carried out 
on the compatibility film 104 as shown in 
drawing 11 , a fluid 12 will stick on the 
compatibility film 104, and breadth and 
the good electric conduction film 102 of 
adhesion will be formed. On the other 
hand, when an electric conduction film 
has the pattern formation side 100 and 
too good adhesion and spreads too much, 
a non-compatibility film may be formed 
using the fluid containing the material in 
which non-compatibility is shown to a 
fluid. For example, as shown in drawing 
12 , the regurgitation of the fluid 15 with 
low compatibility is carried out to the 
both sides of the pattern formation field 
of an electric conduction film from the ink 
jet type recording head 25 to a fluid 12. 
For example, if a fluid 12 is the material 
in which hydrophilicity is shown, porous 
materials, such as resin, paraffin and an 
aluminum oxide, and a silica, will be 
breathed out, and the non-compatibility 
film 105 will be formed. Since the 
non-compatibility film 105 crawls a fluid 
12, if the regurgitation of the fluid 12 is 
carried out along a pattern formation 
field as shown in drawing 13 , with the 
non -compatibility film 105 of both sides, a 
fluid 12 will be crawled and a fluid will 
not spread more than the gap of the 
non-compatibility film 105. For this 



reason, the electric conduction film 102 
with which the form was ready is formed. 
In addition, what has adhesion, such as a 
low dielectric material, Si02, 
aluminum203, and Ti02, and insulation 
is mentioned to the effective material as a 
substrate layer. In addition, the 
production process which prepares the 
above-mentioned compatibility film and a 
non-compatibility film may be applied to 
the film of an insulator layer and others. 
[00321 A capacitor 121 can be formed in 
the pattern formation side 100 as an 
electrical circuit according to many 
above-mentioned production processes. 
As a result of actually measuring, when 
the capacity of a capacitor 121 is 
insufficient, if the electric conduction film 
102 is lengthened, the area of a 
counterelectrode is extended or a 
dielectric material is breathed out to the 
extension of an insulator layer 101 top or 
the electric conduction film 102, fine 
tuning of capacity is possible. If the 
capacitor formed first is set a little as 
****** from a desired capacity, capacity is 
made to increase behind and it can be set 
as the optimal capacity. 
[0033] Since the insulator layer and 
electric conduction film of a capacitor are 
formed with an ink jet method according 
to this operation gestalt 1 as mentioned 
above, the capacitor of the configuration 
of arbitration can be manufactured with 
the cheap and small equipment according 
to the ink jet printer used by the home 
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printer. Even when fine tuning is 
required, capacity can be easily increased 
to especially the capacity of a capacitor. 
[0034] (Operation gestalt 2) The 
operation gestalt 2 of this invention 
manufactures the electrical circuit 
containing the capacitor of a gestalt 
which is different in the above-mentioned 
operation gestalt 1. With this operation 
gestalt 2, the same electrical circuit 
manufacturing installation as the 
above-mentioned operation gestalt 1 is 
used. 

[0035] (The manufacture method) Next, 
based on drawing 14 thru/or drawing 16 , 
the formation method of the capacitor of 
this operation gestalt is explained. In 
each drawing, (a) shows the 
manufacturing process cross section cut 
with the center line of a circuit element, 
and (b) shows a plan. 
[0036] Electric conduction film formation 
production process ( drawing 14 ) : First, 
the ink jet type recording head 22 is 
moved to the field which forms an electric 
conduction film, as shown in drawing 14 
(a), and the fluid 12 which contains a 
conductive material as a pattern 
formation material from the arm head 22 
concerned is made to breathe out. About a 
fluid 12, it is the same as that of the 
above-mentioned operation gestalt 1. In 
order to enlarge capacity of a capacitor, 
the electric conduction film 102 is formed 
in as big a field as possible. If an arm 
head 22 is moved like the arrow head of 



drawing 14 (b) and the regurgitation of 
the fluid 12 is carried out, the electric 
conduction film 102 used as the bottom 
electrode of a capacitor can be formed. 
What is necessary is just to process like 
the above-mentioned operation gestalt 1 
about solidification. 

[0037] Insulator layer formation 
production process ( drawing 15 ) • A 
bottom electrode is covered, the ink jet 
type recording head 21 is moved so that it 
may be shown subsequently to drawing 
15 (a), and the fluid 11 which contains an 
insulating material as a pattern 
formation material from the arm head 21 
concerned is made to breathe out. About a 
fluid 11, it is the same as that of the 
above-mentioned operation gestalt 2. An 
arm head 21 is moved like drawing 15 (b), 
and the regurgitation of the electric 
conduction film 102 which is a bottom 
electrode about a fluid 11 is carried out to 
a wrap pattern formation field. Although 
the width of face of an insulator layer 101 
has the capacity of a capacitor raised so 
that it is thin, it also has the risk of an 
inter electrode short circuit. For this 
reason, an insulator layer 101 is formed 
in the thickness which is the degree from 
which sufficient insulation is obtained. 
Moreover, the capacity of a capacitor can 
be raised if an insulator layer 101 is 
formed with a dielectric material. About 
solidification of a fluid 11, it is the same 
as that of the above-mentioned operation 
gestalt 1. 
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[0038] Electric conduction film formation 
production process ( drawing 16 ) • If an 
insulator layer 101 solidifies, as shown in 
drawing 16 (a), will move the ink jet type 
recording head 21 on an insulator layer, 
and the fluid 12 which contains a 
conductive material from the arm head 
22 concerned will be made to breathe out, 
and the laminating of the electric 
conduction film 102 will be carried out 
further. Move an arm head 22 like the 
arrow head of drawing 16 (b), and 
breathe out a fluid 12, it is made to 
solidify, and the electric conduction film 
102 used as a capacitor top electrode is 
formed. About a fluid 12 and its 
solidification, it is the same as that of the 
above-mentioned operation gestalt 1. 
[0039] A capacitor 122 can be formed in 
the pattern formation side 100 as an 
electrical circuit according to the 
above-mentioned production process. In 
addition, it is desirable to form the area 
of a top electrode more smallish to the 
area of a bottom electrode. It is because 
capacity can be made to increase easily if 
the area of a top electrode is made to 
increase by the ink jet method to change 
capacity behind. 

[0040] As mentioned above, according to 
this operation gestalt 2, the same effect 
as the above-mentioned operation gestalt 
1 is done so, and also since the area of an 
electrode can be set up greatly, a mass 
capacitor can be manufactured. If 
especially the top electrode is formed 



more smallish, fine tuning of the capacity 
of a capacitor is possible only by making 
the area of a top electrode increase. 
[0041] (Operation gestalt 3) The 
operation gestalt 3 of this invention 
manufactures the electrical circuit 
containing a coil. With this operation 
gestalt 3, the same electrical circuit 
manufacturing installation as the 
above-mentioned operation gestalt 1 is 
used. 

[0042] (The manufacture method) Based 
on drawing 17 thru/or drawing 19 , the 
formation method of the coil of this 
operation gestalt is explained. In each 
drawing, (a) shows the manufacturing 
process cross section cut with the center 
line of a circuit element, and (b) shows a 
plan. 

Electric conduction film formation 
production process ( drawing 17 ) : The 
fluid 12 containing a conductive material 
is made to breathe out, moving the ink jet 
type recording head 22, as first shown in 
drawing 17 (a) and (b), and the electric 
conduction film 102 equivalent to the 
outgoing line of a coil is formed. About a 
fluid 12 and its solidification, it is the 
same as that of the above-mentioned 
operation gestalt 1. In addition, the 
inductance of a coil can be made to 
increase, if a magnetic material is 
beforehand applied on the pattern 
formation side 100 or a magnetic 
material is applied between the spiral 
electric conduction films 102. 
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[0043] Insulator layer formation 
production process ( drawing 18 ) : The 
fluid 11 which is made to move the ink jet 
type recording head 21 so that it may he 
shown subsequently to drawing 18 (a), 
and contains an insulating material is 
made to breathe out, it leaves the tip of 
the electric conduction film 102 like 
drawing 18 (b), and an insulator layer 
101 is formed. An insulator layer may be 
prepared only in a part for the 
intersection of the electric conduction 
film which does not prepare an insulator 
layer greatly as shown in this drawing, 
but is formed by drawing 17 , and the 
electric conduction film formed by 
drawing 19 . About a fluid 11 and its 
solidification, it is the same as that of the 
above-mentioned operation gestalt 1. 
[0044] Whirl electric conduction film 
formation production process ( drawing 
19 )♦ It is made to move spirally, as 
shown in drawing 19 (a), making the fluid 
12 which subsequently contains a 
conductive material from the ink jet type 
recording head 21 breathe out, and the 
spiral electric conduction film 102 is 
formed. This spiral electric conduction 
film 102 touches the electric conduction 
film 102 which the center formed by 
drawing 17 as shown in drawing 19 (b). 
The electric conduction film which formed 
every curled form portion previously is 
not contacted. A vortical number of turns 
and the width of face of the electric 
conduction film 102 are defined according 



to the inductance value of a coil to 
manufacture. About a fluid 12 and its 
solidification, it is the same as that of the 
above-mentioned operation gestalt 1. 
[0045] A coil 123 can be formed in the 
pattern formation side 100 as an 
electrical circuit according to the 
above-mentioned production process. In 
addition, what is necessary is just to 
lengthen the further spiral electric 
conduction film 102 from a spiral edge to 
increase the inductance of a coil 123 
behind. Moreover, what is necessary is 
just to add an outgoing line from the 
middle of the already formed spiral 
electric conduction film 102, when the 
phenomenon of the inductance is carried 
out. 

[0046] As mentioned above, according to 
this operation gestalt 3, a coil can be 
easily manufactured as an electrical 
circuit with an ink jet method, moreover 
increasing an inductance behind or 
making it decrease **** - etc. - fine 
tuning can also be made easy. 
[0047] (Operation gestalt 4) The 
operation gestalt 4 of this invention 
manufactures the electrical circuit 
containing a resistor. With this operation 
gestalt 4, the same electrical circuit 
manufacturing installation as the 
above-mentioned operation gestalt 1 is 
used. However, it has further the tank 33 
and the ink jet type recording head 23 for 
carrying out the regurgitation of the fluid 
13 which contained the electrical 
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resistance materials of half-conductivity 
as a pattern formation material. As 
electrical resistance materials, mixing 
[ with conductive powder and insulating 
powder ], nickel-Cr, Cr-SiO, OMgF, 
AuSi02, AuMgF, PtTa 205, 
AuTa205Ta2, Cr3Si, and TaSi2 grade is 
mentioned, and PGMEA, a cyclohexane, 
carbitol acetate, etc. are mentioned as the 
solvent. As a wetting agent or a binder, a 
glycerol, a diethylene glycol, ethylene 
glycol, etc. may be added if needed. 
Moreover, as a fluid 13 containing an 
insulating material, the metal alkoxide 
containing polysilazane or an insulating 
material material may be used. In this 
case, an insulating material material can 
be formed by heating, a chemical reaction, 
etc. Electrical resistance materials are 
decided according to the resistance of a 
resistor to form. 

[0048] (The manufacture method) Based 
on drawing 20 thru/or drawing 22 , the 
formation method of the resistor of this 
operation gestalt is explained. In each 
drawing, (a) shows the manufacturing 
process cross section cut with the center 
line of a circuit element, and (b) shows a 
plan. 

Resistance film formation production 
process ( drawing 20 ) : The ink jet type 
recording head 23 is moved as first shown 
in drawing 20 (a) and (b). And the fluid 13 
which contains electrical resistance 
materials from the arm head 23 
concerned is made to breathe out, and the 



resistance film 103 for giving electric 
resistance is formed. About solidification, 
it is the same as that of the 
above-mentioned operation gestalt 1. In 
addition, about the width of face, height, 
and length of the resistance film 103, it 
decides according to the resistance of a 
resistor to form. It is because the 
resistance of a resistor is proportional to 
length and it is in inverse proportion to 
the cross section. In addition, this 
resistance film 103 of setting up height 
and width of face so that it may become 
bigger resistance than the resistance 
used as an aim is desirable. It is because 
the height and width of face of the 
resistance film 103 can be made to be 
able to increase behind and resistance 
can be lowered to a proper value. 
[0049] Electric conduction film formation 
production process ( drawing 21 and 
drawing 22 ) : If the half-electric 
conduction film 103 solidifies, the ink jet 
type recording head 22 will be moved as 
shown in drawing 21 and drawing 22 , 
the fluid 12 containing a conductive 
material will be breathed out, and the 
electric conduction film 102 will be 
formed in the both ends of the 
half-electric conduction film 103. About a 
fluid 12 and its solidification, it is the 
same as that of the above-mentioned 
operation gestalt 1. 

[0050] A resistor 124 can be formed in the 
pattern formation side 100 as an 
electrical circuit according to the 
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above-mentioned production process. In 
addition, if a fluid 13 is further breathed 
out on the half-electric conduction film 
103, thickness of the half-electric 
conduction film 103 is thickened or width 
of face is enlarged to tune the resistance 
of a resistor 124 finely behind, resistance 
can be lowered even to a proper value. 
[0051] As mentioned above, according to 
this operation gestalt 4, a resistor can be 
easily manufactured as an electrical 
circuit with an ink jet method. Moreover, 
it can also make it easy to tune resistance 
finely behind. 

[0052] (Operation gestalt 5) The 
operation gestalt 5 of this invention 
applies this invention to wiring in the 
meantime using the conventional discrete 
part as a circuit element. With this 
operation gestalt 5, the same electrical 
circuit manufacturing installation as the 
above-mentioned operation gestalt 1 is 
used. However, the production process by 
the equipment or the help for arranging 
components to the pattern formation side 
of a substrate 1 is required. Based on 
drawing 23 and drawing 24 , the 
electrical circuit manufacture method of 
this operation gestalt is explained. Each 
drawing is a plan of a pattern formation 
side. 

Components arrangement production 
process ( drawing 23 ) : By the insertion 
machine or the help, discrete part is 
arranged in a suitable location on the 
pattern formation side 100 of a substrate 



1. The arrangement is defined according 
to an electrical circuit to manufacture. In 
drawing 23 , the resistor 110, the 
capacitor 111, and the transistor 112 are 
arranged as a chip. As for each part 
article, it is desirable to paste up with 
bond etc. In addition, it is desirable to 
also perform this adhesion with an ink jet 
method. For example, as shown in 
drawing 25 (a) and (b), the discharge 
adhesion film 107 is formed in a field to 
paste up components for the fluid 17 
containing the charge of a binder from 
the ink jet type recording head 27. Since 
this adhesion film 107 has only to be able 
to carry out the temporary stop of the 
components, it may be formed in a field 
smaller than the area covered with 
components. And what is necessary is 
just to stick components (resistor 110) by 
insertion machine 7 grade on the 
adhesion film 107, as shown in drawing 
26 . In addition, the resin hardened with 
an epoxy resin or energy as a charge of a 
binder is applied. For example, 
components can be pasted up by 
temperature setup of the heat which will 
be applied if thermosetting resin and 
thermoplastics are used. 
[0053] Wiring production process 
( drawing 24 ) • If components paste up, 
the circuit pattern which connects 
between components using the fluid 12 
which contains a conductive material as a 
pattern formation material is formed. 
About a conductive material or its 
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solidification, it is the same as that of the 
above-mentioned operation gestalt 1. 
What is necessary is to form an insulator 
layer 101 in a part for the intersection of 
wiring, and just to form the electric 
conduction film 102 further on it after 
forming the electric conduction film 102 
which turns down, when making a circuit 
pattern cross. In addition, the circuit 
pattern which consists of electric 
conduction films 102, and the terminal of 
each part article may be soldered. You 
may solder by the ink jet method. If 
solder is heated more than a melting 
temperature and it is made to breathe 
out from an ink jet type recording head, 
soldering will be made easily. 
[0054] In addition, although discrete part 
performed the circuit element and being 
wired by the ink jet method in the 
above-mentioned operation gestalt, a part 
or all of a circuit element may be 
manufactured by the ink jet method like 
each above-mentioned operation gestalt. 
That is, discrete part is adopted as a 
mass capacitor, the coil of a high 
inductance, and the active element of a 
complicated configuration, and an ink jet 
method is applied to the circuit element 
which can be easily formed in a pattern 
formation side. 

[0055] As mentioned above, also when 
discrete part is used, according to this 
operation gestalt 5, wiring can be easily 
done with an ink jet method. An electrical 
circuit can be manufactured even if there 



is a circuit element which is hard to form 
especially by the ink jet method. 
Moreover, if the fixed form substrate 
which has arranged discrete part by fixed 
arrangement beforehand is 

manufactured, the electrical circuit of 
arbitration can be constructed using an 
ink jet method. 

[0056] (Operation gestalt 6) In case the 
operation gestalt 6 of this invention forms 
many circuit patterns in a pattern 
formation side like the operation gestalt 5, 
it is related with the manufacture 
method of an electrical circuit of making 
each other identifying. With this 
operation gestalt 5, the same electrical 
circuit manufacturing installation as the 
above-mentioned operation gestalt 1 is 
used. However, the tank 22 and the ink 
jet type recording head 22 which make 
the fluid 12 containing a conductive 
material breathe out are made to 
correspond to the class of circuit pattern, 
and are prepared. [ two or more ] The 
different color and different pigment of a 
color are made to mix in each fluid 12, 
and it constitutes. As a color, a stilbene 
system, an oxazole system, an 
imidazolone system, a coumarin system, 
etc. can be used as fluorescent whitening 
dye. An azo system, an anthraquinone 
system, an indigo system, and a 
sulfuration system can be used as a 
general color. FENOJIN will be 
mentioned, if it is specifically made black, 
will be made 2, 4-dinitrophenols and 
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yellow and will be made mtoluylene 
diamines and red. As a pigment, an 
insoluble azo system, an azo lake system, 
a phthalocyanine system, etc. can be used. 
Since the pigment consists of coloring 
particles, a single molecule does not 
check electric conduction like a color. For 
this reason, it is more desirable to use a 
pigment. Each circuit pattern is 
classification-by-color beam ****** by 
wiring of an analog circuit, and wiring of 
a digital circuit in classifying by color by 
for example, power supply wiring, 
touch-down wiring, and its outcrossing 
line ****. For example, in drawing 27 , it 
is classified by color with the power 
supply wiring 108, the touch- down wiring 
109, and the other wiring 102. What is 
necessary is just to form an insulator 
layer 101 in a part for the intersection of 
wiring, as shown in drawing 27 (b) when 
a circuit pattern crosses. 
[0057] In addition, the circuit pattern 
itself may not be classified by color, but a 
circuit pattern may be classified by color 
by the wrap coloring film. For example, in 
drawing 28 , the coloring film 130 covers 
the electric conduction film 102 which is a 
circuit pattern, and it is formed. 
Formation of the coloring film 130 should 
just make the resin in which the pigment 
and the color were included breathe out 
with an ink jet method. If the coloring 
film 130 is formed by resin etc., since it 
has insulation, insulation can be secured 
even when a circuit pattern crosses. 



Moreover, since neither a pigment nor a 
color is contained in the electric 
conduction film 102, a possibility of 
checking electric conduction also 
disappears. You may classify by color by 
using a conductive material properly 
according to a circuit pattern, without 
furthermore using a color for the 
conductive material itself using there 
being a color of a proper. For example, in 
white, if it is copper and is silver and 
platinum about red, if it is gold, it is 
yellowish. Therefore, if the fluid 
containing a different conductive 
material is breathed out and an electric 
conduction film is formed instead of 
changing a pigment and a color, a certain 
amount of classification by color is 
possible. 

[0058] Moreover, what did not necessarily 
need to manufacture by the ink jet 
method and was manufactured, other the 
methods, for example, photolithography 
method etc., etc., is sufficient as a circuit 
pattern. As long as the circuit pattern is 
classified by color, it is because the same 
effect is done so. 

[0059] Since according to this operation 
gestalt 6 the circuit pattern of each other 
was classified by color and manufactured 
as mentioned above, according to the 
electrical circuit concerned, it is easy to 
recognize the path and components of 
wiring at the time of failure and 
amelioration of a circuit, and leads to 
easyization of an activity. Moreover, also 
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when classification by color is adopted 
with a production line, maintenance and 
check can be made easy. 
[0060] (Other modifications) it is not 
based on the above-mentioned operation 
gestalt, but this invention can be 
deformed and applied to versatility For 
example, although the above-mentioned 
operation gestalt showed the 
manufacture method of a capacitor, a coil, 
and a resistor, this invention may be 
applied to manufacture of active elements, 
such as diode and a transistor. What is 
necessary is just to use as a fluid what 
doped various elements for 
semiconductor materials, such as silicon 
and germanium. You may dope behind. 
By carrying out the laminating of many 
semiconductor films of an electronic 
majority carrier, and reactionary films of 
an electron hole majority carrier in 
various configurations, adjusting carrier 
density, it is also possible to manufacture 
the semiconductor which was being 
manufactured with epitaxial growth with 
an ink jet method. If the same laminated 
structure as various kinds of 
semiconductors which were being 
manufactured in the usual semiconductor 
process is formed, all well-known 
semiconductor devices can be 
manufactured. 

[0061] Moreover, before the regurgitation 
of the fluid by the above-mentioned ink 
jet method, various surface treatment 
processings may be combined and may be 



performed. For example, well-known 
various methods, such as the method to 
which a reverse spatter is applied with 
the method of applying a silane coupling 
agent according to the existence of the 
polar molecule of a fluid as processing 
which carries out surface treatment so 
that a pattern formation side may be 
equipped with compatibility, an argon, 
etc., corona discharge treatment, plasma 
treatment, UV irradiation processing, 
ozonization, and degreasing processing, 
are applied. When a fluid does not 
contain a polar molecule, well-known 
various methods, such as the method to 
which a reverse spatter is applied with 
the method of forming porous membrane, 
such as the method and aluminum oxide 
which apply a silane coupling agent, and 
a silica, an argon, etc., corona discharge 
treatment, plasma treatment, UV 
irradiation processing, ozonization, and 
degreasing processing, can be applied. It 
may etch into the film formed by the 
pattern formation side or the ink jet 
method, irregularity may be prepared, 
and compatibility may be adjusted. 
[0062] The pattern furthermore formed 
by the ink jet method may be formed in a 
pattern formation side not only for an 
electrical circuit but for the mechanical 
****★*.[ a g a i n ] purpose. It is because the 
advantage of the ink jet method that a 
detailed pattern can be easily formed 
with cheap equipment can be made to 
enjoy as it is. 
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[0063] 

[Effect of the Invention] Since the pattern 
of arbitration can be formed in a pattern 
formation side by making a fluid adhere 
according to this invention, the electrical 
circuit suitable for little variety 
production or a prototype, its 
manufacture method, and a 
manufacturing installation can be offered. 
That is, the electrical circuit of cheaply 
fixed quality can be offered, without 
using a large-scale plant. Moreover, since 
addition of a pattern is easy according to 
the ink jet method, modification of a 
circuit constant and the addition of 
wiring in a circuit element can be 
performed easily. 

[0064] Since according to this invention 
the color was changed according to the 
pattern and discernment of a pattern was 
made easy, the electrical circuit suitable 
for a prototype and its manufacture 
method can be offered. Therefore, also in 
a prototype, it becomes analyzable [ a 
circuit ] for a short time, and the increase 
in efficiency of circuit evaluation can be 
attained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the block diagram of the 
electrical circuit manufacturing 
installation in the operation gestalt 1 of 
this invention. 

[Drawing 21 It is the insulator layer 



formation production process of the 
formation method of the capacitor in the 
operation gestalt 1. 

[Drawing 31 It is the electric conduction 
film formation production process of the 
formation method of the capacitor in the 
operation gestalt 1. 

[Drawing 4] It is the electric conduction 
film formation production process of the 
formation method of the capacitor in the 
operation gestalt 1. 

[Drawing 5] It is a regurgitation 
production process at the time of using 
the fluid containing a particle. 
[Drawing 6l It is a heating production 
process at the time of using the fluid 
containing a particle. 
[Drawing 7] It is an adhesion film 
formation production process at the time 
of using adhesives. 

[Drawing 8l It is a particle spraying 
production process at the time of using 
adhesives. 

[Drawing 91 It is a particle removal 
production process at the time of using 
adhesives. 

[Drawing 10] It is a compatibility film 
formation production process. 
[Drawing ll] It is an electric conduction 
film formation production process in the 
case of using a compatibility film. 
[Drawing 12] It is a non-compatibility 
film formation production process. 
[Drawing 13] It is an electric conduction 
film formation production process in the 
case of using a non-compatibility film. 



JP11-274671A 



[Drawing 141 It is the electric conduction 
film formation production process of the 
formation method of the capacitor in the 
operation gestalt 2. 

[Drawing 15l It is the insulator layer 
formation production process of the 
formation method of the capacitor in the 
operation gestalt 2. 

[Drawing 16] It is the electric conduction 
film formation production process of the 
formation method of the capacitor in the 
operation gestalt 2. 

[Drawing 17l It is the electric conduction 
film formation production process of the 
formation method of the coil in the 
operation gestalt 3. 

[Drawing 181 It is the insulator layer 
formation production process of the 
formation method of the coil in the 
operation gestalt 3. 

[Drawing 19] It is the electric conduction 
film formation production process of the 
formation method of the coil in the 
operation gestalt 3. 

[Drawing 20l It is the resistance film 
formation production process of the 
formation method of the resistor in the 
operation gestalt 4. 

[Drawing 21] It is the electric conduction 
film formation production process of the 
formation method of the resistor in the 
operation gestalt 4. 

[Drawing 22] It is the electric conduction 
film formation production process of the 
formation method of the resistor in the 
operation gestalt 4. 



[Drawing 231 It is a discrete-part 
arrangement production process in the 
operation gestalt 5. 

[Drawing 24] It is an electric conduction 
film formation production process in the 
operation gestalt 5. 

[Drawing 25l It is the formation 
production process of the adhesion film in 
the operation gestalt 5. 
[Drawing 261 It is the adhesion 
production process of the discrete part in 
the history gestalt 5 of a samurai. 
[Drawing 27] It is the example of 
classification by color of the circuit 
pattern in the operation gestalt 6. 
[Drawing 28] It is the modification of the 
coloring method of the circuit pattern in 
the operation gestalt 6. 
[Drawing 29] It is the decomposition 
perspective diagram of an ink jet type 
recording head. 

[Drawing 30] It is the perspective 
diagram part cross section of the 
principal part of an ink jet type recording 
head. 

[Description of Notations] 
1 - Substrate 

2, 2x, 21-2n - Ink jet type recording head 

3, 3x, 31-3n ■ Processor 

4 - Drive 

5 ■- Control circuit 

6 Solidification equipment 

lx, 11- In - Fluid (pattern formation 
material) 

100 ■- Pattern formation side 

101 •- Insulator layer 
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102 Electric conduction film 

103 Adhesion film 
131 - Particle 

104 Compatibility film (substrate film) 

105 -■ Non-compatibility film 

106 Resistance film 

107 - Adhesion film 



